1/14 




FIG. 



1 



12 

ELECTROMAGNETIC 
RADIATION 
GENERATOR 



2/14 





36 



COMPUTER 



40 



PRINTER 



r 



38 



DISPLAY 
UNIT 



FIG. 2 



3/14 



( START } -S1 



T 

EXPOSE STRUCTURE WiTH ELECTROMAGNETIC RADIATION 
INCLUDING AT LEAST ONE WAVELENGTH SIGNIFICANTLY 
ABSORBED BY PREDETERMINED SUBSTANCE 



-S2 



SENSE ELECTROMAGNETIC RADIATION FROM THE 
STRUCTURE, THE SENSED ELECTROMAGNETIC RADIATION 
BASED ON THE EXPOSED ELECTROMAGNETIC RADIATION 



-S3 




DETERMINE THAT 
SUBSTANCE IS PRESENT 
IN THE STRUCTURE 



DETERMINE THAT 
SUBSTANCE IS NOT PRESENT 
IN THE STRUCTURE 



( END ) — 



S7 



FIG. 3 



4/14 



( START S1 



POSITION ELECTROMAGNETIC RADIATION GENERATOR TO EXPOSE 
AREA OF STRUCTURE TO BE ANALYZED FOR THE PRESENCE OF WATER 



-S2 



POSITION SENSOR UNIT TO RECEIVE ELECTROMAGNETIC RADIATION 
FROM THE AREA OF THE STRUCTURE TO BE ANALYZED FOR 
THE PRESENCE OF WATER 



'S3 



GENERATE ELECTROMAGNETIC RADIATION INCLUDING AT LEAST 
ONE WAVELENGTH SIGNIFICANTLY ABSORBED BY WATER 



'S4 



EXPOSE STRUCTURE WITH GENERATED RADIATION 



~S5 



RECEIVE ELECTROMAGNETIC RADIATION RESULTING FROM 
EXPOSURE OF THE STRUCTURE WITH THE GENERATED RADIATION 




S11— 



FIG. 4 



( END S12 



5/14 



( START ) — S1 



DETERMINE EXPOSURE WAVELENGTH(S) THAT IS SIGNIFICANTLY 
ABSORBED BY WATER AND NOT SIGNIFICANTLY ABSORBED BY THE 
MATERIAL COMPOSING THE STRUCTURE 



'S2 



^S3 



-S4 



-S5 



-S6 



-S? 



'SB 



-S9 



-S10 



DETERMINE REFERENCE WAVELENGTH(S) THAT IS NOT SIGNIFICANTLY 
ABSORBED BY WATER AND NOT SIGNIFICANTLY ABSORBED BY 
MATERIAL COMPOSING STRUCTURE 



DETERMINE DETECTION WAVELENGTH{S) SENSITIVE TO EXPOSURE 

WAVELENGTH(S) IN THE PRESENCE OF WATER AND NOT 
SIGNIFICANTLY ABSORBED BY MATERIAL COMPOSING STRUCTURE 



POSITION ELECTROMAGNETIC RADIATION GENERATOR TO EXPOSE 
AREA OF STRUCTURE TO BE ANALYZED FOR THE PRESENCE 
OF WATER 



POSITION SENSOR UNIT TO RECEIVE AND SENSE ELECTROMAGNETIC 
RADIATION RESULTING FROM EXPOSURE OF THE AREA OF THE 
STRUCTURE TO THE GENERATED RADIATION 



GENERATE ELECTROMAGNETIC RADIATION AT THE EXPOSURE 
AND REFERENCE WAVELENGTHS 



EXPOSURE STRUCTURE AREA WITH GENERATED 
ELECTROMAGNETIC RADIATION 



RECEIVE RADIATION RESULTING FROM GENERATED RADIATION 
FROM THE STRUCTURE AREA 



SENSE RECEIVED RADIATION TO DETERMINE FIRST INTENSITY LEVEL 
AT THE DETECTION WAVELENGTH AND SECOND INTENSITY LEVEL AT 
THE REFERENCE WAVELENGTH 



FIG. 5A 



6/14 




S13~ 



DETERMINE THAT EXPOSED AREA OF STRUCTURE 
CONTAINS A WATER-SUSPECT AREA 



S14~ 



PERFORM TESTING TO CONFIRM PRESENCE 
OF WATER 



S16~ 




FiG. 5B 



7/14 



START ) -S1 



DETERMINE WATER EXPOSURE WAVELENGTH(S) THAT IS SIGNIFICANTLY 
ABSORBED BY WATER AND NOT SIGNIFICANTLY ABSORBED 
BY THE WATER VAPOR AND MATERIAL COMPOSING THE STRUCTURE 



T 



-S2 



-S3 



-84 



DETERMINE WATER REFERENCE WAVELENGTH{S) THAT IS NOT 
SIGNIFICANTLY ABSORBED BY WATER, WATER VAPOR AND 

MATERIAL COMPOSING STRUCTURE 



DETERMINE WATER DETECTION WAVELENGTH(S) SENSITIVE TO 
WATER EXPOSURE WAVELENGTH(S) IN THE PRESENCE OF WATER AND 
NOT SIGNIFICANTLY ABSORBED BY WATER VAPOR AND MATERIAL 
COMPOSING STRUCTURE 



T 



DETERMINE WATER VAPOR EXPOSURE WAVELENGTH(S) THAT IS 
SIGNIFICANTLY ABSORBED BY WATER VAPOR AND IS NOT 
SIGNIFICANTLY ABSORBED BY WATER AND MATERIAL 

COMPOSING STRUCTURE 



~S5 



T 



DETERMINE WATER VAPOR REFERENCE WAVELENGTH{S) THAT IS NOT 
SIGNIFICANTLY ABSORBED BY WATER VAPOR, WATER AND MATERIAL 
COMPOSING STRUCTURE 



I 



-S6 



-S7 



'S8 



DETERMINE WATER VAPOR DETECTION WAVELENGTH(S) SENSITIVE 
TO EXPOSURE WAVELENGTH(S) IN THE PRESENCE OF WATER VAPOR 
AND NOT SIGNIFICANTLY ABSORBED BY WATER AND MATERIAL 
COMPOSING STRUCTURE 



T 



POSITION ELECTROMAGNETIC RADIATION GENERATOR TO EXPOSE 
AREA OF STRUCTURE WITH ELECTROMAGNETIC RADIATION 



POSITION SENSOR UNIT TO RECEIVE ELECTROMAGNETIC RADIATION _ §9 
RESULTING FROM EXPOSURE OF THE STRUCTURE AREA WITH ^ 
ELECTROMAGNETIC RADIATION 



FIG. 6A 



8/14 



GENERATE ELECTROMAGNETIC RADIATION AT WATER EXPOSURE 
WAVELENGTH(S). WATER REFERENCE WAVELENGTH(S), WATER VAPOR 

EXPOSURE WAVELENGTH(S), AND WATER VAPOR 
REFERENCE WAVELENGTH(S) 



-810 



T 



EXPOSE STRUCTURE WITH GENERATED ELECTROMAGNETIC RADIATION ~S1 1 



T 



RECEIVE THE RADIATION USED TO EXPOSE THE STRUCTURE 



'S12 



-S13 



SENSE THE RECEIVED RADIATION TO DETERMINE FIRST INTENSITY 
LEVEL AT WATER DETECTION WAVELENGTH(S), SECOND INTENSITY 
LEVEL AT WATER REFERENCE WAVELENGTH(S), THIRD INTENSITY 
LEVEL FOR WATER VAPOR DETECTION WAVELENGTH{S) AND FOURTH 
INTENSITY LEVEL FOR WATER VAPOR REFERENCE WAVELENGTH 




-wS14 



S16— COMPARE THIRD AND FOURTH INTENSITY LEVELS 



DO 

third and 
Fourth intensity levels differ 

BY predetermined 

^mount2^ 

.S18 



determine that water 

IS present IN EXPOSED 
area OF STRUCTURE 



S19 



DETERMINE WATER NOT TO 
BE PRESENT IN EXPOSED 
AREA OF STRUCTURE 



( END y S20 piQ^ QB 



9/14 



( START S1 



POSITION ELECTROMAGNETIC RADIATION GENERATOR TO EXPOSE 
AREA OF THE STRUCTURE TO BE ANALYZED FOR WATER-SOLUBLE 
SUBSTANCE 



'S2 



'S3 



.S4 



.S5 



T 



POSITION SENSOR UNIT TO RECEIVE AND SENSE ELECTROMAGNETIC 
RADIATION FROM THE EXPOSED AREA OF THE STRUCTURE 



T 



GENERATE ELECTROMAGNETIC RADIATION INCLUDING AT LEAST ONE 
WAVELENGTH SIGNIFICANTLY ABSORBED BY WATER-SOLUBLE 
SUBSTANCE 



EXPOSE AREA OF THE STRUCTURE WITH GENERATED 
ELECTROMAGNETIC RADIATION 



RECEIVE ELECTROMAGNETIC RADIATION RESULTING FROM 
EXPOSURE OF THE STRUCTURE AREA TO THE RADIATION 



~S6 



SENSE RECEIVED RADIATION 



.S7 




DETERMINE SOURCE OF 
WATER-SOLUBLE SUBSTANCE 
TO BE GROUNDWATER 



DETERMINE SOURCE OF 
WATER NOT TO BE 
WATER-SOLUBLE SUBSTANCE 



( END y^SU 



FIG. 7 



10/14 

( START ) -S1 



DETERMINE EXPOSURE WAVELENGTH(S) FOR ELECTROMAGNETIC 
RADIATION THAT IS SIGNIFICANTLY ABSORBED BY WATER-SOLUBLE 
SUBSTANCE AND NOT SIGNIFICANTLY ABSORBED BY MATERIAL 
COMPOSING STRUCTURE 



-82 



'S3 



-84 



-85 



-S6 



'87 



'88 



-89 



-810 



DETERMINE REFERENCE WAVELENGTH(S) FOR ELECTROMAGNETIC 
RADIATION THAT IS NOT SIGNIFICANTLY ABSORBED BY WATER-SOLUBLE 
SUBSTANCE AND iS NOT SIGNIFICANTLY ABSORBED BY 
MATERIAL COMPOSING STRUCTURE 



DETERMINE DETECTION WAVELENGTH{S) FOR ELECTROMAGNETIC 
RADIATION THAT IS SENSITIVE TO EXPOSURE WAVELENGTH IN THE 

PRESENCE OF WATER-SOLUBLE SUBSTANCE AND THAT IS NOT 
SIGNIFICANTLY ABSORBED BY MATERIAL COMPOSING STRUCTURE 

I 



POSITION ELECTROMAGNETIC RADIATION GENERATOR TO EXPOSE 
AREA OF STRUCTURE TO BE ANALYZED FOR THE PRESENCE 
OF WATER-SOLUBLE SUBSTANCE 



POSITION SENSOR UNIT TO RECEIVE ELECTROMAGNETIC RADIATION 
FROM STRUCTURE AREA TO BE ANALYZED FOR PRESENCE OF 
WATER-SOLUBLE SUBSTANCE 



GENERATE ELECTROMAGNETIC RADIATION INCLUDING EXPOSURE 
AND REFERENCE WAVELENGTH 



EXPOSE STRUCTURE WITH GENERATED ELECTROMAGNETIC 
RADIATION 



RECEIVE ELECTROMAGNETIC RADIATION RESULTING FROM 
EXPOSURE OF THE STRUCTURE TO GENERATED RADIATION 



SENSE RADIATION BY DETERMINING FIRST INTENSITY LEVEL AT 
DETECTION WAVELENGTH SIGNIFICANTLY ABSORBED BY WATER-SOLUBLE 
SUBSTANCE AND SECOND INTENSITY LEVEL AT REFERENCE WAVELENGTH 
NOT SIGNIFICANTLY ABSORBED BY WATER-SOLUBLE SUBSTANCE 



FIG. 8A 



11/14 




COMPARE FIRST AND SECOND INTENSITY 
LEVELS 



T 




DETERMINE WATER- DETERMINE WATER- 
SOLUBLE SUBSTANCE TO SOLUBLE SUBSTANCE NOT 
BE PRESENT IN EXPOSED TO BE PRESENT IN EXPOSED 
AREA OF THE STRUCTURE AREA OF THE STRUCTURE 



( END }-S15 



FIG. 8B 



12/14 

( START ) -S1 

POSITION ELECTROMAGNETIC RADIATION GENERATOR TO EXPOSE AREA 
OF STRUCTURE TO BE ANALYZED FOR THE PRESENCE OF FUNG! 



T 



'S 



-S 



-S 



POSITION SENSOR UNIT TO RECEIVE AND SENSE ELECTROMAGNETIC 
RADIATION FROM THE STRUCTURE 

\ ~ 



GENERATE ELECTROMAGNETIC RADIATION INCLUDING 
WAVELENGTH(S) SIGNIFICANTLY ABSORBED BY FUNGI 



EXPOSE STRUCTURE TO GENERATED 
ELECTROMAGNETIC RADIATION 



S 



-S 



-S 



RECEIVE ELECTROMAGNETIC RADIATION RESULTING FROM 
EXPOSURE OF THE STRUCTURE TO THE GENERATED 
ELECTROMAGNETIC RADIATION 



T 



SENSE THE ELECTROMAGNETIC RADIATION RESULTING FROM 
EXPOSURE OF THE STRUCTURE TO THE RADIATION 




DETERMINE FUNGI 
TO BE PRESENT IN 
THE STRUCTURE 




DETERMINE FUNGI 
NOT TO BE PRESENT 
IN THE STRUCTURE 













( END 



S11 



FIG. 9 



13/14 



( START } -S1 



DETERMINE EXPOSURE WAVELENGTH(S) SIGNIFICANTLY ABSORBED 
BY FUNGI, AND NOT SIGNIFICANTLY ABSORBED BY WATER AND THE 
MATERIAL COMPOSING THE STRUCTURE 



T 



'S2 



-S3 



-S4 



-SS 



-S? 



-S8 



-89 



-810 



DETERMINE REFERENCE WAVELENGTH(S) NOT SIGNIFICANTLY 
ABSORBED BY EITHER FUNGI, WATER AND MATERIAL 
COMPOSING STRUCTURE 



I 



DETERMINE DETECTION WAVELENGTH(S) SENSITIVE TO EXPOSURE 
WAVELENGTH(S) IN THE PRESENCE OF FUNGI, BUT NOT WATER 
AND MATERIAL COMPOSING STRUCTURE 



T 



POSITION ELECTROMAGNETIC RADIATION GENERATOR TO EXPOSE 
AREA OF STRUCTURE TO BE ANALYZED FOR THE PRESENCE OF 
FUNGI WITH THE GENERATED ELECTROMAGNETIC RADIATION 



POSITION SENSOR UNIT TO RECEIVE AND SENSE ELECTROMAGNETIC 
RADIATION FROM THE AREA OF THE STRUCTURE TO BE EXPOSED 



T 



GENERATE ELECTROMAGNETIC RADIATION INCLUDING EXPOSURE 
AND REFERENCE WAVELENGTHS 



EXPOSURE STRUCTURE AREA WITH GENERATED ELECTROMAGNETIC 
RADIATION 



RECEIVE ELECTROMAGNETIC RADIATION RESULTING FROM 
EXPOSURE OF THE STRUCTURE AREA TO THE GENERATED RADIATION 



T 



SENSE THE ELECTROMAGNETIC RADIATION RESULTING FROM 
EXPOSURE OF THE STRUCTURE AREA TO THE GENERATED RADIATION 
TO DETERMINE A FIRST INTENSITY LEVEL FOR THE DETECTION 
WAVELENGTH AND A SECOND INTENSITY LEVEL FOR 
THE REFERENCE WAVELENGTH 



FIG. 10A 



14/14 




DETERMINE FUNGI TO BE 
PRESENT IN EXPOSED 
AREA OF STRUCTURE 



DETERMINE FUNGI NOT 
TO BE PRESENT IN 
EXPOSED AREA OF 
STRUCTURE 



( END }--S15 



10B 



